Hypothalamic transplantation.
Tissue transplantation aided in formulating the neurohumoral hypothesis of anterior pituitary function. The concept of a hypophysiotropic region within the hypothalamus stemmed from experiments in which pituitary tissue was transplanted into the brain. Restoration of aberrant function of the central nervous system by transplants has been reported in two neuroendocrine models: the antidiuretic hormone-deficient Brattleboro rat and the gonadotropin-releasing hormone-deficient hypogonadal mouse. Neural transplants into the Brattleboro rat result in the survival of axons containing antidiuretic hormone but reversal of the physiological defect has not been confirmed. In the hypogonadal mouse grafts of preoptic area tissue into the third ventricle have restored pituitary hormone synthesis and secretion and gonadal activity, leading to nearly normal reproductive function. The gonadotropin-releasing hormone axons specifically innervate the median eminence of the hypothalamus, their normal target, which raises interesting questions of neurobiological graft/host interactions. The hpg model has been used to investigate factors affecting graft survival; by suitable immunosuppression it has been possible to reverse the hypogonadism with grafts of rat preoptic area tissue. Perhaps the most dramatic recent development has been the restoration of circadian rhythmicity to suprachiasmatic nucleus-lesioned hamsters by grafts of similar tissue. The rhythmicity restored is typical of the donor tissue.